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T HE NEW DEPARTURE Double 
Row Ball Bearing is a superior 
eliminant of friction and conserver of 
power, where end thrust stresses are to 
be resisted. .Other types of bearings 
efficient. 


This tapered -mandrel 
which exerts an enormous 
outward pressure on rolls, in 
forcing boiler tubes tight 
against the crown sheet or end 
plates, represents one type of 
bearing^ that^ resists end thrust 

Because wedging always 
means friction, this principle 
must be avoided, if we are to 
avoid friction. 

The only bearing that 
takes thrust loads on abso- 
lutely correct principles is the 
bait type. 


The highest expression of 
the ball bearing for thrust 
loads is the New Departure 
Double Row. Here, two rows 
of balls run with angular lines 
of contact, so inclined that 
combinations of radial and 
thrust loads are carried 
through the points of contact. 

This design permits balls 
to run freely and in their 
natural paths. No wedging 
no binding no cramping. 
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T HE bill providing for the amalgamation of the 
Air Services and for the creation of an air de- 
partment in the form of an executive agency of 
the Government, which Senator Harry S. New has 
brought before Congress, is by far the most compre- 
hensive and well thought out measure that has been pro- 
posed with a view to further American aeronautics. 

The field of action assigned to the proposed air de- 
partment is sufficiently ample to provide for any emer- 
gency that might come up in connection with the main- 
tenance and up-to-date development of our air forces 
and the creation of a merchant air force, with the nec- 
essary air ports, supply depots, etc. In the words of 
the New bill, the air department would be “ charged 
with all matters pertaining to aeronautics for the Army 
and Navy, Post Office Department, Coast Guard, or 
any other department of Government in times of peace 
and war, for the improvement aud development of the 
science of aeronautics as may be deemed desirable in 
the public interest, for the purpose of extending com- 
merce, and for such other utilization as may work to 
the betterment of the country.” 

The one great objection which is often made against 
an independent air force, namely, that the assignment 
of aeronautical units for tactical employment with the 
Army and the Navy on the basis of cooperation, that is, 
without effectual control on the part of the military 
and naval commanders concerned, would lead to ineffi- 
ciency is answered in the New bill with a provision to 
the effect that “ the tactical employment of all such 
units while so assigned shall be under the exclusive 
control of appropriate military and naval commanders. ’ ’ 
Hence this objection falls to the ground. 

From the viewpoint of commercial aeronautics the 
creation of a separate air department commends itself 
with particular forcefulness. The conviction is daily 
gaining ground that aerial transport services will not 
come into being until what the French call the “ infra- 
structure ” — that is, air routes provided with suitable 
landing grounds and properly marked for day and 
night flying — are organized. An organization of this 
sort is an undertaking of such magnitude that it sur- 
passes the powers of the aircraft industry. A promis- 
ing beginning has already been made by various cities 
with the establishment of municipal aerodromes, but it 
seems that this work should be supervised by the 'Gov- 
ernment so as to insure certain safety requirements and 
general coordination. An air department would be the 
proper agency for this kind of work and it should be 
within its powers to also create a federal air code and 


thus prevent the threatened individual air legislation 
by forty-eight states, which would kill aerial transpor- 
tation in its infancy. 

Still another field of activity where an air depart- 
ment could exert healthy influence would be in the 
licensing, registering and inspecting of aircraft, and 
the licensing of pilots — which again should be a fed- 
eral prerogative. The experience of State automobile 
legislation should be a sufficient warning in this 
respect. 

Finally, not the least important duty of an air de- 
partment should be the creation of a central aeronau- 
tical establishment where aircraft would be tested, both 
statically and in full flight, before being given a license 
to carry passengers, and general research aud develop- 
ment work would be conducted with respect to aerody- 
namics and materials of construction. 

It may be seen what an immense field of activity 
awaits a government agency that would have within its 
attributes the centralization, control and development 
of aeronautics in all of its applications. 


Snow Skids 

An important problem which confronts the designer 
of transport airplanes is the provision for a landing 
gear which will permit safe get-away and landing on 
snow-covered fields. 

Since it is impossible to know whether an open or a 
snow-covered field awaits the pilot, the ordinary land 
chassis must remain intact, and moreover, its ordinary 
action must not be impeded by the snow skids. They 
must be high enough about the wheel base not to touch 
the ground in ordinary landing or get-away. 

The action of a skid on landing is in some ways 
analogous to that of a pontoon. In yielding water the 
pontoon has some provision of a V-shaped bottom to 
minimize the first initial shock ; so must the skid. When 
the V has sunk in, the skid must provide a broad bear- 
ing surface so that the pressure is not too great, as 
otherwise immediate stoppage and terrific stresses will 
be set up. The skid must be long enough and shaped in 
such a manner that there is no tendency to tilt over. 

On get-away similar conditions have to be fulfilled. 
Moreover, the skid cannot merely be a flat surface. It 
has to be a box-like structure, with sufficient strength 
to stand stresses, even though it has not to provide the 
buoyancy of a water-borne machine. 

These and other points offer a fruitful problem for 
the designer, and usage in the field will soon indicate 
defects and their remedies. 


Airship Engineering Progress in the United States 

By J. C. Hunsaker, Eng. D. 

Commander, Construction Corps, V. S. Navy 


Lighter- th an -air engineering is 
in the United States, and was ni 
until December of 1916, when tl 
States becoming involved in subi 
feared. The Navy Department hi 
est in airships or dirigibles, and placed a contract in 1916 with 
a tirm which hud got hold of a German engineer, a German 
mechanic and un Austrian airship pilot. This contract called 
for n training ship of very moderate performance, but it was 


s later, < ... - — 

reliable that after a few shor 
This e 


flights was broken up 
oouraging, as it was hoped from experience with this ship to 
get some idea of where the Navy ought to use airshipa 

However, reports began to drift in of the use by the British 
Navy of small airships for anti-submarine work, coast patrol 
anil dropping depth bombs. In December, 1916, the Depart- 
ment asked the Bureau of Construction and Repair to design 
an airship for coast patrol and training work. The eharocter- 



Bmithsonian Institution, and a deliberate attempt made to 
read it all. It looked like a very imposing collection, but 
boiled down there appeared to be little or uo practical in- 
formation. The theory of ballooning was very complete, but 
it appeared that the theory of airship design had been de- 
veloped under governmental control in France and Germany, 
and the greater part had been kept confidential. For details 
of construction we had the benefit of an inspection of air- 
ships made in 1913 in France, England and Germany, and a 



Fto. 2. Wateb Model ok B Class, Level Trim, Ballonets 
Empty 


good deal of information had been collected in spite of the 
restrictions. However, such information was now four years 
old. 

To determine a form of envelope of low resistance, a series 
of models was run in the bureau's wind tunnel and the best 
selected. The sixes of fin and control surfaces were also de- 
termined from wind tunnel tests. We had no practical design 
rules to follow, and it appeared that a speed of 45 miles per 
hour for a small airship was so high that difficulties in steering 
might be anticipated. Accordingly, very careful experimental 
and theoretical studies were made to make sure. The results 
on the trials showed that the calculations gave ample stability, 
and after the pilots had become more experienced it was found 
possible to cut down the vertical fin surface. 

The design of the car presented no difficulties, as we could 
follow airplane practice, using a standard airplane power 

To connect the car to the envelope or gas bag was a different 
story, however. This is the most delicate part of the design 
and the point where we were most ignorant. The non-rigid 
airship keeps its form against the pressure of the air because 
it is held out full and taut by inner gas pressure. It now was 
necessary to suspend the car containing all the heavy weights 
from the fabrics of this gas bag in such a manner as not to 
deform the bag or put undue local stresses in any part of it. 
The calculations involved in the design had to be devised from 
general naval architectural principles, but were not very satis- 
factory on account of the indeterminate nature of the distribu- 
tion of load between the various suspension cables. It was 
desired to use the lightest fabric that could be considered safe, 
but the envelope must remain fair and stiff, with no more than 
one inch of water pressure. 

The loads were arranged in what appeared a reasonable 
manner, and the curves of bending moment and shearing force 
drawn, considering the envelope as a beam. The calculation 
made was identical with that used in computing the longi- 
tudinal strength of vessels, and need not be described further. 

To verify the calculated strength of envelope fabric and the 
internal pressure necessary to preserve fair form under the 
influence of the suspension loads and the forces to be expected 
on fins and rudders, a water model experiment was made. 
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“ Fort 

there shown that a one-thirtieth scale 

mode of the fabric it is intended to . 

instead of gas, will, if suspended in an inverted position, 
behave statically exactly like the full size ship. That is to 
say, the stresses and deformations of the envelope will be the 
same. Tests were made at different pressures and at different 
trims to moke sure that when diving or climbing nothing ab- 
normal would happen. The static balance and control were 
also studied by inflating the ballonets with air under different 


airship if department 
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sign, and on Feb. 6, 1917, sent copies of the plans and specifi- 
cations to five firms which had offered their facilities to the 
department for war work and which h 
position to help. Representatives of tl 

the Chief Constructor on Feb. 12 to discuss ways and means 
for getting the sixteen ships built quickly. 

The five firms requested to undertake the work were the 
Curtiss Aeroplane & Motor Corp,, the Connecticut Aircraft 
Co., and the three great rubber manufacturers — Goodyear, 
Goodrich and U. S. Rubber. The conference resembled a 
patriotic meeting rather than a gathering of prospective gov- 



stresses. A factor of safety is a factor of experience, and we 
had no experience to go on. However, theory was again re- 
sorted to and the worst possible conditions in service investi- 
gated. Based on such study, a factor of 9 under normal con- 
ditions appeared reasonable and was adopted. Curiously 
enough, we learned later that this is **•- ' w *- 



o units as an 

airship. w 

a thunderbolt, and 


irizing the construction of one 
to work out the design, he or- 
be produced as rapidly as possible. 


an experimental ship, develop the proper gas tight 
needed, correct defects in design and then instruct cont 
in the manufacture. 


ernment contractors; but, in spite of a very great desire to 
help the Navy, it was immediately apparent that no one of 
them was in a position to handle the work. In the first place, 
they were without experience in airship building with the ex- 
ception of the one unsuccessful attempt of the Connecticut 
Aircraft Co. None of the rubber companies had ever made 
fabric of the hydrogen resisting quality anil strength required, 

but to put 111 new machinery and special equipment *to manu- 
facture it. Supplies of the special fine cotton cloth needed 
would have to be obtained, and the market for it was in an 
abnormal condition. 


n airship, and, though the Navy w ,, 

up eight airship sheds at coastal stations, the date of 'comple- 
tion of such sheds was probably too remote to render them 
available for the first few ships turned out. It was of utmost 
importance that one ship should be rushed to completion in 
ordcr^to prove the design before the others were too far ad- 
it was agreed at the conference that the manufacturers 
should form a committee, which committee should arrange that 
each concern would bid for such proportion of the work as 
appeared to be within its capacity, that the raw materials, 
information and experience of all would be pooled both before 
and during manufacture, and that each would bid a flat price 
with a guarantee and bond. The present form of cost-plus 
contract or “ Navy Order ” was then unknown, and the bid 
price arrived at was purely an estimate based, to a large extent. 
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to the committee. The price agreed upon was about $40,000 
per airship, with a guarantee to produce a practical ship mak- 
ing more than 35 mi.p.hr., and a guarantee to replace any de- 
fective parts for 3 months. As things worked out, most of 
the contractors lost money, for the work was done as a rush 
job and no expense was Bpared. 

The Goodyear Co., as the most experienced, having built 
free balloons for a number of years, was in the best position 
to go ahead. R. H. Upson and R. A. D. Preston, aeronautical 
engineers of the Goodyear Co.’s staff, had ha/1 several years' 
experience in designing, making and practical handling of free 
balloons. They could be relied upon to cope with the present 



Fio. 5. Test of a Ft xoru Patch 

problem. Goodyear agreed to put up at its own expense a 
complete erection and testing establishment consisting of a 
field near Akron, Ohio, with a large capacity hydrogen gen- 
erating plant and an airship shed 200 ft. by 100 ft. by 100 ft. 

This decision was curbed March 20, 1017;' ground was broken 
for the hangar and hydrogen plant April 1, 1917, and the first 
balloon (a free balloon) was inflated in the hangar June 1, 
1917. 

The Goodrich Co., to make up for its lack of experience in 
making airship envelopes, cabled for M. Jnlliot, the well-known 
engineer of the Lebaudy firm in Paris, whom they had been 
in correspondence with. M. Julliot sailed immediately, and 
later, when the United States had declared war on Germany, 
the department was able to arrange for the release from the 
French army of M. Julliot's assistants, M. Bourguignon and 
M. Gautier. These men, together with Mme. Bourguignon, 
who was a skilled fabric worker, were of the greatest assistance 
in introducing the praetical refinements in manufacture about 
which information was so much needed. 

The United States Rubber Co. decided not to attempt to 
build complete airships, but undertook to supply fabric for 
the Connecticut Aircraft Co. 

First Trials 

The Goodyear Co. completed the first airship in May, 1917, 
before their shed at Akron was completed. The Goodrich Co. 
had in the meantime found an abandoned sited at the " White 
City," Chicago; put it in order and arranged for a large sup- 
ply of hydrogen in flasks. In order to get a trial of a type 
ship for the benefit of all contractors, it was arranged to ship 


the first Goodyear ship to Chicago. The ship was assembled, 
inflated and given a short flight by R. H. Upson, of the Good- 
year Co. He was so favorably impressed with the results that 
on the second time up, the weather being favorable, he con- 
sidered there was less danger in trying to fly home to Akron 
than in attempting a return to the little field at Chicago, which 
was seriously restricted by buildings and telegraph wires. 
Accordingly, he headed for Akron at midnight, and at noon 
of the next day. Decoration Day, 1917, landed in a meadow 
10 mi. from Akron. Had the oil supply held out he could 
have landed on the Goodyear field, but the motor seized at the 

The flight was remarkable in several particulars. In the 
first place, it was one of the longest airship flights on record 
up to that time. In the second place, it was a maiden flight 
of a new airship designed from theoretical and experimental 
data by a designer of no experience and built in two months 
by a firm without previous airship experience. In the third 
place, the flight is astonishing because Mr. Upson was not 
then an airship pilot, and by our present standards could not 
have been expected to handle the ship until he bad gone through 
several weeks’ instruction at the hands of an experienced pilot. 
However, he was an experienced balloonist, and as an engineer 
had a thorough appreciation of how the airship was designed 
to function. This flight was very encouraging for the produc- 
tion program, as it proved that the design was all right and 
permitted the contractors to go ahead with confidence. 

From then on the ships were delivered with regularity, and 
by the end of the year were operating at 
stations. The following table gives 
these ships: 


e dates of delivery of 




As the airships came along improvements and changes based 
on experience were incorporated. Suggestions for improve- 
ments in details of design came first from the contractors, and 
later, as more Navy pilots became trained, useful suggestions 


lying Held at Akron, 


Improvements in B Class 
cements of most interest were tl 
■ in speed. The first ships had a 


suppor 


velope, she 


ires. Later i 
irtening the 
the suspensi 


ups had 
the resistanc 


ended cl 


sion itself was simplified and 

r _ _ r . v somewhat longer and easier 

form of envelope gave greater lift and probably less, or at 
least no more, resistance. The air pipes to the ballonets were 
placed inside the envelope to save resistance. Improved pro- 
pellers were developed also. The air scoop finally became only 
a short sheet metal tube hinged to the envelope proper, which 
could be let down into the slip stream of the propeller or 
pulled up out of the way, greatly decreasing the resistance and 
weight of the ship by eliminating the scoop under the car, the 
blower and air line to the bag. 

As a result, the speed was progressively raised fi 


is 45 mi.p.h., 
only. 


t the c< 


actor 


n 40 mi. 
■signed maximum speed 
•e required to guarantee 


A gratifying 
e ships had 


•e of the construction was the weight. If 
jer the designed weight their usefulness 
would 'have been seriously compromised. Fortunately, all 
ships, including the first of the series, showed a useful lift in 
excess of the designed load. In some cases it appeared that 
the structural weights would run over, but in those cases the 
buoyancy also ran somewhat in excess of the designed figures, 
leaving a good margin for the useful load. 

The ships in service have more than fulfilled all expecta- 
tions. Designed to cruise for 16 hr., a record on patrol of 40 
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est size selected for the first attempt, but mainly to the energy 
and enthusiasm of the people concerned, both in and out of 
the service. The B class airships, as these sixteen were called, 

our air forces operated French ships, and in England English 
ships. But though the B ships had no direct war service, they 
contributed their mite by training our pilots so that they could 
go abroad and take over immediately the operation of the for- 
eign types. About 170 pilots were so trained in the United 
c '■ ,hips before the armistice. In addition, B ships 


r 13,600 hr., 


n the beginning tl 


nized ai 


nnfactur 


culty. The rubber companies had , 

proofing fabric, but had never attempted anything to meet 
the rigid requirements now in effect. The specifications called 
for a life of six months in service, with high strength value 
and a low hydrogen permeability. The French specifications 
were copied exactly as to fabric. It was soon found that if 


Balloon Fabric 


were used on coast patrol and flew 
400,000 mi. 

The B class airships are in no way an improvement over 
contemporary English ^airships of ^the’^ same type, and arc in 

ing capacity and endurance. The only noteworthy features*!™ 
the conditions of their design, manufacture and initial opera- 
tion. The ships were nut into nroduetinn from nlnn« without 
waiting for the perft 

Pmm Iha Knmnrin 


and dur 

^ observations it would appear that the life of rubberized 

to sunlight. Attempts to devise an 'accelerated test*, using 
artifiicial ultra violet light, have led to the conclusion that, 
while such light causes deterioration, the greatest rate of de- 
terioration occurs on exposure to direct sunlight accompanied 
by high humidity and temperature. The Bureau arranged at 
the beginning of this work to have the Bureau of Standards 
put in testing facilities. At first, the Bureau of Standards 
was used as a check on the fabric-testing apparatus at con- 
tractors’ works, but very soon the chemists of the Bureau of 
Standards began to contribute valuable suggestions for im- 
provement, and at the present time are conducting research 
to develop better material. 

A study ' of British and other foreign pi-actice in fabric 
manufacture, combined with the results of extended exposure 
tests carried out under various climatic conditions with fabric 
made experimentally in this country for the purpose, has now 
led to the adoption of wlmt is believed to be a marked improve- 
ment in rubberized fabric. 
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The doth is very carefully inspected after manufacture, 
both before and after such treatments as desiring and washing. 
All slubs and imperfect spots are marked so that they may be 
cut out before rubberising. In the rubber factories the cloth 
is Bret passed through spreading machines, where thin coats 
of dough (rubber cut with absorbed naphtha and similar vola- 
tiles) are applied. Carefully selected pure up-river Para gum 
is used for this purpose, and there is added only a very minor 
percentage of sulphur and litharge without the usual organic 
cure accelerators previously used. This thin rubber solution 
fills up the interstices of the weave. Much heavier rubber 


required for successful 



ric is coated -with from one- 
which helps to keep the 
educes diffusion, and makes 
taping. 

tape is made fairly wide 
stantial amount of proofing, 
m facing. Both tapes are 
•n-ngid airships 



Fia. 7. Airship C-2. The Car is Supported by 


dough is then applied on the spreading machines as the process 
proceeds. Aftey twenty to twenty-five coats are spread and 
dried, a continuous, gas-tight film is produced. 

The gas-tightness depends, however, upon such factors as 
the thickness of the rubber proofing and the count of the cloth ; 
high count cloth and heavy proofing, giving the minimum dif- 
fusion. For instance, with 2-ply BB cloth having a gas film 
of from 3 Vi; to 4 07,., there is obtained very low diffusion. 
Added weights of proofing applied to higher count cloth would 
probably produce hut slightly better results than ore obtained 
with the above construction. Two plies of the treated cloth are 
stuck together by means of roll-ply machines. The fabric is 
then wound on drums, wrapped and steam-cured at carefully 
controlled temperatures and pressures. 

Over-vulcanization results in a fabric that ages rapidly, 
la-coming brittle and stiff upon exposure. Examination of 
such fabrics upon exposure invariably shows high diffusion 
and rapid rise in acetone extract (indicating great oxidation). 
An acrid smell is always observed, and the rubber between the 
plies is hard and shows a laek of its original adhesive prop- 
erties. Under- vulcanization is therefore the lesser evil, since 
exposure to the air and sun causes a certain degree of auto- 
vulcanization. 

Yellow and red organic dyestuffs soluble in naphtha are 
often added to the proofing gum. These dyestuffs become thor- 
oughly incorporated throughout the rubber solution and act as 
light screens in preventing the admission of sunlight to the 
rubber proofing. Yellow Cadmium Sulphide pigment is also 
used for this purpose. 

The exterior surface of the fabric is coated with pure gum 
rubber dough containing usually a substantial proportion of 
litharge, which has been found to act as a screen or filter in 
preventing the admission of light rays to the rubber proofing. 
To the same exterior dough coating a quantity of finely divided 
aluminum powder is added, and then spread as the outer fac- 
ing. The principle of this is to provide a continuous, light- 
reflecting coat- Fabrics made with such a coating have proved 
to be efficient in this respect, remaining usually 20 to 30 deg. 
Fahr. lower in temperature than similar fabrics without the 
aluminum facing. This aluminum coat is usually applied 
either with a spreader or a calico printing roll. In the latter 
case a larger number of coats are usually necessary on account 


abroad are cemented with a pure gum cement consisting of 
solvent and line para-rubber only. A cement of this char- 
acter is entirely satisfactory where the temperatures to which 
the envelope is exposed rarely reach 95 deg. ; but it was found 
that with the high temperatures prevailing in the United States 
during the summer this cement could not be depended on. 
General softening occurred, and the strength of the seam was 
reduced to the strength of the sewing, which is far below the 
strength of the fabrics used in making the balloon. One con- 
tractor, to overcome this difficulty, introduced a certain amount 
of resin into the cement which acted as a hardening agent. 
Even this was apparently insufficient, for when heated in an 
oven to a temperature of above 100 deg. Fahr., the seams 
made with this cement showed a tendency to slip on account 
of the softening of the cement. Another contractor who had 
accepted the European practice of using a strictly pure gum 
cement encountered great difficulties with the earlier envelopes 
on account of softening of the cement. He investigated this 
problem very thoroughly, and finally developed a method of 
applying the pure gum cement with a semi-curing solution, 
with the result that the seams apparently hold up to tempera- 
tures of 130 deg. Fahr. without softening. This practice is 
considered to be an important improvement. 



Giant British Airship 

The British Government has begun the construction of the 
largest airship that has yet been undertaken in any part of 
the world, one that will carry an equipment of six airplanes 
for its own protection against the heavier-than-air craft, ac- 
cording to recent reports. 

This airship and the two hangars to be built for it will 
cost $9,000,000. It will have a capacity of 10,000,000 cu. ft., 
will be 1100 ft. long, 137 ft. in diameter, and capable of lifting 
100 tons, which would be about five times the lifting capacity 
of the R-34, which has just made a round-trip voyage across 
the Atlantic. The cruising radius of the new airship, which 
will be finished in from eighteen to twenty months, is given as 

16,000 miles. 


The Aerodynamic Experimental Tunnel 

By W. Knight 
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. — i made with three tubes 

i shown in Figs. 3, 4, and 5. The angles of the 
ones of these tubes were the same as in case 1 (7 deg. and 
0 deg. respectively). Figs. 4 and 5 show an arrangement by 
'hich the two cones, instead of being connected to a cylindrical 
hamber of the same diameter as the small end of the cones (as 
Fig. 3) are connected to a larger cylindrical chamber. In 
- ' Hi ’ - '• 3 two cones is only 0.10 m., and 


a suitable arrangement of levers and spring balances which 
measure the forces and the moments created by the air current 
striking the body. 

It stands to reason that the guiding principle to be followed 
in designing an aerodynamic tunnel, is to obtain the desired air 
velocity with a minimum amount of power in a tunnel which is 
large enough to contain the parts under investigation. 

Captain G. Costanzi and Colonel G. A. Crocco of the Italian 
Army, carried out a series of experiments on several models of 
various shaped tunnels, in order to determine the best design 
to adopt for a tunnel to be built in the Instituto Centrale Acro- 
nautico in Rome. The conclusions reached by Captain Costanzi 
and Colonel Crocco, will be briefly presented in the present 
article. 

Captain Costanzi experimented upon Venturi tubes of 
various shapes, and con ’ " ' — 

air velocities in a givei 
current of air through f 
conclusions : 

1. A minimum of power is required, when the experimental 

chamber, where the velocity of the air is measured (cylindrical 
section 0.36 m. in diameter, 0.24 m. in length), is connected at 
the air inlet to a truncated cone having an angle of 30 deg., and 
at the other end is connected to a tru*'o*«*t I,*-..;-— 

angle of 7 deg. (Fig. 1). Better resu; 
experiments are made in the open air i 

2. The power required is still further reduced if the truncated 
cone at an angle of 7 deg. is extended beyond the fan, as shown 
in Fig. 2, all other dimensions of the tube being the same as in 
Fig. 1. By using this arrangement the velocity of the air at 
the outlet of the tube is less than before, consequently the loss 





ie tubes. He arrived at the following 


5 this distance is about 0.60 m. All the other dimensions 
; same as in Fig. 3. 

results of the tests proved that the power required for 
producing a current of air at the same velocity in the cylindri- 
cal section was least in the tube shown in Fig. 3, was greater 
in the tube shown in Fig. 4, and still greater in the one shown 
in Fig. 5. The results of these tests are indicated in Fig. 6. 
The curves a, b, d, e, g give results obtained from experiments 
made on tubes shown in Figs. 1, 2, 3, 4 and 5, respectively. 

The experiments made by Captain Costanzi evidently gaie 
rise to some well-defined principles regarding the best design 
of a tunnel. At the same time they all proved the advantage 
of conducting the experiments in the open air, or at least in 
a very large room. In order to avoid this inconvenience, 
Colonel Crocco conceived the idea of a closed type of tunnel 
with a continuous circulation of air. Besides avoiding the dis- 
advantage of a large room as required for obtaining the bent 
efficiency with Captain Costanzfa typo of tunnel, the closed 
type utilizes the energy possessed by the air at its outlet (which 
is obviously lost when the discharge takes place in the open 
air), and, furthermore, allows a possible control of the tem- 
perature and humidity of the air circulated in the tube. 

With a view of obtaining the best design of such a tunnel, 
the following experiments were made ; 

Tunnel with Two Return Circuits of Air 
In the models experimented upon by Colonel Crocco, the 
central portion of the air circuit was designed according to 
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already pointed out) to the elimination of the influence of 
the surrounding walls of the room in which the tunnel is in- 
stalled, unless a very large room is used for this purpose, as 

in the room would lie practically still*and the influence of the 
walls would be negligible, on account of their comparatively 
great distance from the entrance and the outlet of the tunnel. 
This eliminates the losses of power resulting from the impact 
of the air against the walls of the room in which the tunnel is 
installed, these losses increasing in magnitude as the dimen- 


v years of unsuccessful attempts t 


work properly. 

In all cases, when one single duct is used instead of two for 
e return of the air to the tunnel, the lack of symmetry in 
e air current, under the influence of the centrifugal force of 
gives rise to the formation 


the air and the walls 
of air filaments which follow a aim 
as shown in Fig. 17. The position of the restricted vei 
sp«d of the'fan. * n "“ m,luni v 0clty ’ acc °rding 



New York-Toronto Airplane Race 


■ml handicap contest will 

r the rules and regulations promulgated 
lying Club, with pilots and airplanes 
e U. S. Joint Army and Navy Board 

.The contestants 

ously from New York and Toronto o 


An international 
be run on Aug. 25 l 
Club of Canada un 

hemmed 

a round trip circuit 
stops both wavs at 
~ and Buf- 

falo, N. Y. The total distance to be covered is approximately 
1,040 miles, with distances between control aerodromes as 
follows: New York-Albany, 149 miles; Albany-Syracuse, 111 

miles; Syracuse-Buffalo, 146 miles; Boffalo-Toronto, 85 miles. 

The object of the contest is to promote the science and sport 
of aviation in a manner reflecting its safety, permanence anil 
reliability, and is open to all approved types of airplanes 
excepting seaplanes of either float or boat type. Contestants 
will compete for n cash prize of $10,000, offered by John McK. 
Bowman, president of the Hotel Commodore, which is divided 
into nine handicap prizes totalling $7,500 and into three speed 
prizes totalling $2,500. In addition there are also offered for 
competition by entrants, while competing for the Hotel Com- 
modore prizes, the Canadian Exhibition Trophy, the Aero 
Club of Canada Trophy and the American Flying Trophy. 

Competition for prizes will be open to members of the 
American Fly'ing Club and affiliated clubs, and the Aero Club 
" " la who hold aviator and hydro-airplane licenses issued 
1 Navy Board of Aeronautic 


e Aero Club o 


Cognizance, and pilot's eertifleates issued b; 

Canada. The entry fee is $50 per airplane; entries will be 
received up to midnight of Aug. 23, 1919. Entry forms and a 
set of rules and regulations governing the contest may be had 
upon application at the American Flying Clnb, 11 East 38th 
Street, New York. 

Tluj award of the handicap prizes will be determined by 
the following formula, expressing efficiency and reliability in 
airplane performance: 

Flight bond X Distance ot Prescribed Coarse x , ndeI Factor 

The index factor will be calculated from the apparent best 
performance among the entries, and each other machine will 
he handicapped therefrom in order to render each airplane’s 
equation initially equal. The winners of the handicap prizes 
will be the entrants who show in order of merit the nine most 
creditable performances under the given rules and regulations. 

The Hotel Commodore speed prizes and the three trophies 
will be awarded in order of merit to the contestants making 
the round trip circuit in the shortest total flying time. The 
Canadian National Exhibition Trophy' will be awarded upon 

• basis of the shortest flying time made by any contestant 


by the U. S. Joint 


) Club 




Course in Aerodynamics and Airplane Design 

Part m. — Experimental Aeronautical Engineering 
By Alexander Klemin 

Technical Editor , -4t'kuion and Aeronautical Engineering ; Consulting Engineer. Aerial Mail 
Service: Consulting Aeronautical Engineer 

Section 7. Climb and Speed-at-Altitude Tests 


Climb and Speedml-AltUude Tests 


After the air speed indicator has been calibrated the climb- 
ing and speed-at-altitude tests may be conducted. 

Try-out climbs.— While it is easily possible for almost any 
pilot to obtain the maximum speed of the airplane at any 
given altitude, it is a matter of considerable skill to get the 
best possible climb out of a machine. At ground level, if 
curves of horsepower required and horsepower available are 
drawn, it will be found that there is some one speed at which 
the excess horsepower is a maximum. This is, of course, the 
best climbing speed at ground level. It is found in practice, 
although not strictly true theoretically, that if the air speed 
meter reading is maintained equal to that which gives the best 
climb at ground level, the best rate of climb will lie maitained. 
A few preliminary try-out climbs are recommended to de- 
termine this air speed reading. 

Instruments required . — The instruments required in the two 
cockpits for the climb and speed-at-altitnde tests are as fol- 

Pilot's cockpit : 


(a) Revolution counter. 

(b) Altimeter. This should be set to correspond with bar- 
ometric pressure on the gronnd, and not to zero. 

(c) Radiator thermometer, so that heating of the motor may 
be observed. 

( d ) Direct reading air speed indicator. This is not required 
to take observations but to enable the pilot to cheek his climb- 

(e) If possible, a maximum climb indicator. 

Observer’s cockpit : 

(a) Direct reading of recording tachometer. 

(b) Direct reading or recording altimeter. This should be 
set to correspond with barometric pressure on the ground, and 

(c ) Direct reading or recording air speed indicator. 

(d) Direct reading or recording strut thermometer. 

(e) Stop watch. 

Some thought should be given to the selection of the baro- 
graph. The scale of this instrument should be appropriate to 
the climb undertaken and the time scale also should be suf- 


ficiently extended. The strut thermometer should be placed 
in a position where it will not he affected by the exhaust gases, 
und if not connected to the instrument board it should be 
sufficiently large so that it can easily be read from the pilot’s 
or observer’s seats. 

Procedure in Climb and Speed-at- Altitude Tests— A well- 
■leflned procedure should be followed in making these tests. 
Where recording type instruments are used, the only difficulty, 
to be anticipated is iu the synchronization of the instruments 
described in the foregoing paragraph. 

Where direct reading instruments are used the observer has 
a rather difficult task. At every 1000 ft. as shown by the 
aneroid, he must mark on his pad or report : the time since the 
start, the strut temperature, the air speed reading and the 
r.p.m. of the engine. When the pilot has reached the ceiling, 
which he determines by the rate of climb becoming so small as 
to be imperceptible, lie gives the plane a straight flight at full 
throttle, then dives to a lower altitude and at this altitude 
executes a straight flight at maximum speed. During this 
straight flight -the observer again marks down the air speed, 
the engine speed and the strut temperature. The flights at 
altitudes are repeated at various levels. It is very important 
in this work that the straight flights be of sufficient duration 
to enable correct readings to be taken. 

Typical Climb and Speed Tests 


a typical test run will be ft 

test was run with a plane fitted with a Liberty-12 e__ 

direct-drive propeller. The observer’s report for this test is 
given iu table I. The reduction of the results is based on the 
method described by Capt. H. T. .Tizard in The Aeronautical 
Journal, and is related to the standard density at altitudes 
employed by the British. 

The calculation of results requires some care. These calcula- 
tions are summarized in table II. In columns 1, 2, 4, 9 and 10 
are tabulated the observations made on the test, after making 
corrections for instrumental errors from calibration curves, 
such as the calibration curve for the air speed meter. In 
column 3 are tabulated the pressures corresponding to altimeter 
readings. 
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a deg. Cent, at the point under 

' plotted against the 

rd heights given in column 6, as shown in Fig. 1. These 
points should lie almost, if not quite, in a straight line. 
Through the points a smooth curve is plotted, and from this 
curve the rates of climb corresponding to the even thousands 
of feet in thousands of feet in standard air can be read. 
Knowing the rate of climb for each 1000 ft., the time of climb 
to any required height can be computed. 

For example, to compute the time of climb to 1,000 ft. the 
average rate of climb is 

1335 + 1276 = 1305ftpermin 


table III are given the r.p.m. value! 

It should be noted that the quid 
theoretical ceiling is to produce t 
standard altitudes until the curve 
>rigin. This it 


nin. 24 sec. 

re plotted in Fig. 2. In 
igainst standard heights, 
st way of obtaining the 
; rate of climb against 
tersects the ordinate at 

js the altitude. Generally 

the decrease in the rote of climb is proportional to altitude, and 
the curve can be represented by a straight line. In drawing 
this curve it has been suggested that more weight should be 
given to the points above 5000 ft. than below, since above this 
height the performance is more regular. 

Service ceiling . — This is determined by the pilot at the point 
where the rate of climb is less than 100 ft per min. 

Speeds at altitudes . — After the pilot has climbed to the 
service ceiling of the machine and begins the descent, he levels 
off at different altitudes, as previously explained, and flies level 
for a full minute at each altitude. It is necessary to fly level 
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by multiplying it by the inverse square root of the ratio of 
density to standard air, as shown in Figs. 1 and 2. 

In column 8 is recorded the speed of the engine at each 
altitude, after correcting in accordance with the calibration of 
the tachometer. 

Example.— Take the computations for the speed at 200c) ft. 
The pressure corresponding to the aneroid height of 2000 ft. is 
found on reference to be 28.83 in. mercury'. With this pres- 
sure and a temperature of 25 deg. Cent, the ratio of density to 
standard density is found to be equal to 0.935. This relative 
density gives a height of 2900 ft. on the curve of standard 
heights. The corrected air speed therefore is 


V0.935 = 127 m.p.h. 

The corrected air speeds and engine revolutions are plotted 
on cross-section paper against standard altitudes. Through the 
plotted points smooth curves are drawn, and from these curves 
the air speed and engine r.p.m. corresponding to the 1000 ft. 






Fio. 3. Typical Barograph Cha 






New World’s Altitude Record 



Roland Rohlfs Standing Beside the Record-Breaking Ccr tiss Wasp on Which He Reached an Altitude op 30,700 Ft. 
A New World’s Altitude Record 



The Design of Hollow Interplane Struts 

By Arinin Elmendorf 

Engineer in Forest Products, Forest Products Laboratory 


The superiority in strength per unit of weight of hollow 
olumos over solid columns has long been recognized and 
itilized. In airplane construction another factor must be 
considered, for it reduces the apparent superiority of the hol- 
the solid construction. Airplane struts 
in flight and contribute very appreciably 
nee of the plane and any increase in the 
increases this resistance. Since hollow 
struts present a greater breadth to the air than do the solid 
struts of the same material and strength, their increased air 

Coefficients of resistance for airplane stmts vary with the 
be made unless the section 


arc exposed to 
to the parasite 
breadth of the 



ible i 


The effectiveness of the material in contributing to strength 
is determined by its distance from the axis of symmetry . and, 
assuming that failure is not due to crushing of the material, 
the effectiveness of any element varies as the square of its 
distance from the axis of symmetry. Here, again, the hollow 
steel strut seems to possess an advantage over the solid wood 
strut of the same weight. In the former, the material is re- 
moved to what is almost a maximum distance from the neutral 
axis (axis of symmetry), and is, so to speak, concen-rated 
along the boundary of the section. In the solid wood strut 
the material is distributed throughout the section so that the 
distance from the nentral axis varies from z 
for elements at the bourn' " 
of the squares of the dis 
weigh I is i 

low steel s 

This lessoning is based on the 


rit 


the Si 



f moduli of elasticity of the ti 
s their density ratios, which ii 
nd wood. In making the su: 
hen, merely to multiply each 


Hollow Streauline S 

ipproximately ti 


? the 

weight in the two struts of the different materials ii 
(the strut weights being equal), the conclusion draw 

A more detailed mathematical analysis of the s r 

follows. We will take any similar sections of solid and hollow 
columns, as shown in Figs. 1 and 2, where (1) is the section 
of a hollow steel column of the same weight and outside 
dimensions as the solid wood column (2). 

Let E, be the modulus of elasticity of Fig. 1, that of 
Fig. 2, A, and A, their respective T - 1 ” *’ ‘ 


of inertia 


it the 


Effect of Modulus of Elasticity 

Assuming the same length, it is seen from Euler's formula 
that the maximum load varies directly as the modulus of 
elasticity of the material and the moment of inertia of the 
section. The modulus of elasticity of steel is about 30,- 
000,000, that of birch about 2,200,000 at 9.6 per cent moisture, 
and of spruce 1,600,000 at 9 per cent moisture. When, how- 
ever, the weight of the different materials is taken into con- 
sideration, we find that in comparing the ratio of modulus 
of elasticity to weight for steel with the corresponding ratio 
for wood, the ratio for steel is about the same as that for 
spruce and somewhat greater than that for birch at these 
moisture contents. The high modulus of elasticity of steel is. 

Effect of Distribution of the Material 
The second variable that affects the magnitude of the load 

which, in turn, varies directly as the cube of the least cross-’ 
sectional dimension. A 10 per cent increase in the width, 
for example, should increase by 33 per cent the 

load the strut will sustain. However, the considt 

crease in head resistance introduced by an increase 
breadth of the strut makes an increase in sti ' ' 
highly undesirable. Greater strength must, the: 
tained by a proper distribution of the material. 


intal axis. By Euler’s formula, the maximum loads that the 
vo columns will sustain bear the following relation to their 
loduli of elasticity and moments of inertia: 


Now 




= 20 , very nearly; and, also, their 


density ratio — = 20, very nearly. 

Since the weights of the two struts arc the same, their area 
ratio must be proportional to the reciprocal of the denuitics. 
Representing the external width of the struts by b, and the 
internal width of the hollow strut by b„ when the internal 
and externa] sections of the hollow strut are similar, we have 


When the area of the solid strnt is 20 i.imi 
hollow strut, b, = 0.975 6,. For similar seetioi 
’ moments of inertm, . Substituting tl 

ined for 6, in terms of 6, and E, in terms of E 
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carry about twice the load of solid spruce struts of tbe sau 
weight and section. 

Buckling of Hollow Srrulj 

Buckling, as will be shown, reduces the apparent supei 
iority of steel over wood as a material for struts. Euler 
column formula is based on the assumption that in bendin 
no local indentation or buckling takes place. Such an a, 
sumption is, of course, entirely justifiable with respect t 
solid struts or even hollow struts having comparatively thic 
walls, but it is hardly valid for thin-walled columns, such a 
the steel struts under consideration. A limited strip ii 
wall of the strut considered « - -- — - 
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also a small column loaded axially a 
' s strip the laws f ' 
i strip to hold vi — 


i load. If the width of the strip 

its thickness (and any other di- 

hardly be justified in this discussion), 

it is obvious that its least moment of inertia must be low, 
especially at those places along the boundary where the curva- 
ture is low. The result of this comparatively low local col- 
umn strength is that buckling takes place. Tests on plywood 
and steel struts with relatively thin shells have shown that 
failure does actually occur at those places midway between 
the ends of the strut where the bending stresses are high and 
the curvature of the boundary is low. In order to obtain 
the best results from steel-shell struts it is necessary, then, 
to provide some form of reinforcement that will minimize 
the tendency to bnekle. 

Shear Strength 

Upon loading a strut so that bending takes place, shear 
stresses are introduced. In the case of hollow struts in which 
the material along the neutral surface is too limited in width 
or lias low shear strength, these stresses 1 


The following equation, governing the in 
tudinal shear stress in a strut, shows how 
varies with distance along the axis of the si 
angles to this axis. 


e failure of 

hear stress 
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length — Rate at which the external bending moment M 

clianges with respect to distance x along the axis of the strut. 
1 — Least moment of inertia of the strut section, b = Breadth 
of the section distant c, from the axis of 
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This book covers a wide range and, being well and accurately 
written, it will be useful for the student as well as for the 
specialist or designer. The terminology is sometimes loose, 
and terms are introduced for which there is no very strong 
justification. Apart from these minor blemishes, the presenta- 
tion is clear and sound. 

Introductory chapters on tb 
followed by some interesting ni 

and on gasoline systems. Propeller theory is briefly dealt w; 

Part II, dealing with the elements of aerodynamics, give 
simple introduction to the subject. It is feared that in the 
consideration of gliding flight and flight with power on, the 
introduction of logarithmic methods will make an easy subject 
seem somewhat harder than necessarv. 

A very interesting chapter deals with the possibilities of 
flight with an engine man taming constant power at altitudes. 
There is also a novel study of long-range flying. The chapters 
on design contain many useful and handy tables. Stress dia- 
grams are worked out with a graphical method for the bending 
moments in truss. There is also a short section on sand testing. 

It is gratifying to see a book which is of real value in the 
aeronautical field. 

Automobile and Aeko Engines. By Rend Devillers. 

(Messrs. E. & N. Spon, Ltd., London.) 

Problems are presented in a clear and simple manner which 
enables the novice to understand the solution readily, while 
the experienced designer can immediately locate formula and 
other data. While the author has at no time forgotten the 
possibility of practical application, the work is mainly con- 
cerned with fundamental principles and not with actual ex- 
amples of construction. 

Chapter III on thermodynamics, chapters IV and V on the 
mechanics, and chapters VI to XIII on design are especially 
good. Each chapter is a complete exposition of the subject 
under consideration. 

The book is divided into the following chapters: 1. The 

working mixture. 2. The laws of gases. 3. The four-stroke 
cycle. 4. Inertia forces. 5. The engine turning moment. 6. 
Engine speed variations and flywheel design. 7. The cylinder. 
8. The piston, piston rings and gudgeon pin. 9. The connect- 
ing rod. 10. Desax f: cylinders. II. The crank shaft. 12. 
Valves on cam distributor gear. 13. Induction and exhaust 
passages. 14. Engine power and its variations. 15. The 
ing system. 16. The crank ease and lubricating system. 
Speed regulation. 18. Engine starting. 19. The two-sl 
engine. 20. The rotary engine; 21. The laws of similt 
22. Engine testing. 23. Adaption of power available to power 
required. 24. Super-compression and super-charging engines. 
Appendix. 


parallel to the axis of symmetry and distant t, 

symmetry, and the strut boundary, c being the distance from 
the Bxis of symmetry to the outermost fibre. 

The elastic curve of a loaded strut of uniform seetion ap- 
proximates a sine curve, so that the rate at which the moment 
increases with respect to distance along the strut is greatest 
at the ends of the strut where the slope of the elastic curve 
with respect to the straight line connecting the ends of the 

greatest atrthe ends of the strut, 

value which the integral for the first mo- 
= 0, so that with respect to distance 
plane of symmetry of the strut the 
r in the plane of symmetry. 

of the laws governing the strength of hollow 

columns such as interplane airplane struts, it would seem that 
hollow struts of the same weight and section boundary as solid 
spruce struts, and made either of wood having a high modulus 
of elasticity or of a steel shell, should give crippling loads 
superior to those of the solid spruce struts if reinforcement is 
provided to minimize buckling. Shear stresses in such struts 
are greatest at the ends of the strut in the plane of symmetry. 
Sufficient shear strength must be provided in hollow struts to 
prevent failure due to shear. 


New Joint Board 

The new Joint Army and Navy Aviation Board has held its 
first meeting with Secretary Baker. 

Plans were discussed for the closer cooperation of the Army 
Air Service and the Naval Aviation Section, with a view to 
eliminating all duplication of work or expenditures, the dis- 
cussion dealing largely with plans for the expenditure of the 
$25,000,000 appropriated for the Army Air Service and a like 
sum for the Navy. 

Maj.-Gen. Charles T. Menoher, Director of Air Service, 
headed the Army section of the board, and Capt. T. T. Craven, 
Director of Naval Aviation, the Navy end. Secretaries Baker 
and Daniels were also present. 


Michigan Airplane Factory 

Incorporation papers of the Texas Aeroplane Manufactur- 
ing Company will be filed soon. The company will have a paid- 
up capital stock of $1,000,000, and its purpose is to construct 
and operate an airplane manufacturing plant at Grand Rapids, 
Mich. Lieut. C. G. Taylor, Lexington, Ky., is chief promoter 
of the project. I » 


The Pacific as a Field of Aerial Activity 



Proposed Route Across the Pacific of the White Seaplane 


propelled, of any size and type. The flight may be attempted 
from either side of the ocean, but if westward the starting 
place must be from the Thomas H. Ince Aviation Field, at 
Venice, California, or the Thomas H. Ince Hydro-Airplane 
Station, at Venice, California, and the finish must be on the 
mainland of Australia, or the mainland of the Japanese group 
of islands or the mainland of the Philippine group of islands 
or the continent of Asia; if eastward, the mainland of the 
Japanese group of islands, or the mainland of the Philippine 
group of islands, or the continent of Asia, and the finish must 
be on the mainland of the United States of America. The 
course of the flight must be confined to latitudes 49 degrees, 
north and 32 degrees, 33 minutes, north, of the United States 
of America, and latitudes 41 degrees, 35 minutes, 20 
north and 38 degrees, 45 minutes, south of the Eastern 
The contest shall be confined between the mo 
ber, 1919, and February, 1920, inclusive, and < 
complete the trans-Pacific flight within 288 


In the c 


shall si 



the trans-Pacific flight, the contestant who shall hav 

the Hawaiian Islands in the shortest length of time, shall be 
awarded the sum of $10,000; and in the event that no con- 
testant shall complete a flight to the Hawaiian Islands, the 
contestant starting from these who shall fly the farthest in 
the direction of the Hawaiian Lslands shall be awarded the sum 
of $5,000. 


from the moment of leaving the land or crossing the coast line. 
All starts must be made under the supervision of an official 
of the Pacific Aero Club. 

The White Hydro-Monoplane 

This machine, which has been specially designed for the 
purpose of attempting to cross the Pacific, will be barred from 
competing for the Ince Prize unless the rules and regulations 
for the latter be modified to include the entire Pacific. The 
route which has been mapped out for the White seaplane skirts 
the American coast from Los Angeles to Alaska, whence it 
shapes its course by way of the Aleutian Islands and Kam- 
chatka to Japan, with Shanghai, China, as its terminus. The 
route lies between 53 and 60 deg. latitude North, that is, entire- 
ly outside the belt specified in the Ince prize. 

The distances to be covered on this route are as follows : 

Kan rnDclsi^Vlr^rt«. *B° C tM 

Vlclcrla. B. C Silk*. Alaska . «SO 

Sitka. Alaska I nalaska \ I 1.200 

!;$S 
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tractor airscrews. This fractioning of the power plant into 
three engine units, two of which develop a horsepower equiva- 
lent to the remaining unit is an interesting attempt to eliminate 
the drawbacks of mechanical breakdown in multi-engined air- 
planes, namely the decrease in (light sped and maneuverabili- 
ty where one w-ing engine fails. As this machine has been 
designed to normally fly with 300 bp., its designed speed then 
being 110 in.p.h.. the chance of a forced landing due to engine 
failure is greatly lessened. On the trans-Pacitic flight it is 
proposd to start off on the two wing engines, switch them off 
after a number of hours and turn on the central engine, and 
repeat the performance at given intervals to allow the engines 
to rest and to be inspected. Minor repairs and adjustments, 
such as relating to the carburetion and ignition systems, could 
therefore be made during the flight. 

The fuselage is of monocoque construction, being built up 
of Haskelite, a veneer composd of Oregon spruce and African 
mahogany which is cemented together under hydraulic pres- 
sure. Two cockpits are provided in the fuselage, the one 
forward seating two pilots, while the after cockpit affords 
accommodation to the navigator. The fuselage is roomy enough 
to allow the pilot off watch to stretch himself, for which 
purpose a special locker is provided. The fuel and oil tanks 
are fitted in the fuselage between the two cockpits. The over- 


id raked 


;le of incidence of 4 deg.; they e 
fuselage by n 


is doing away with high-resistant external wire stays. This 
type of wing bracing has been thoroughly tested during the past 
two years on single-seater White monoplanes, not to speak of 
other machines, such as the Loaning two-seater lighting mono- 
plane, where is has proven its aerodynamical advantages and 
structural strength. 


The weight of the machine empty is 3,700 lb. and fully 
aded for the Pacific flight 7,900 lb. It is claimed by the 
anufacturer that this seaplane has, owing to the high ef- 
•iency of the monoplane wing arrangement and absence of 
xternal bracing wires, only 33 per cent the parasite resistance 
f a biplane of equivalent wing area, hence its great loading 


h the exception of the Carribean Sen there is perhaps no 
part of the world which seems so well suited for sea flying 
services as the Pacific. Some valuable suggestions were made 
some time ago with regard to thiB subject by Capt. A. J. 
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•e great and steamships are slow, 
„ lower still- There are points be- 

any of which rapid transport would be a boon. The 
•' -apid, or even frequent communication between 
•r be provided except by airplane, because there - 
‘ ireial inducement to pay for the expense 

. roviding it by any other means. 

The meteorological conditions are good, the climate is warm 
and generous, and, though there are many violent storms in 
the Pacific, they are chiefly rather local in nature, not very 
long of duration, and, most important of all, while they can 
be clearly and unmistakably forecasted, they do not leave the 
surface of the ocean sullen and irritated for long periods after 
ve passed r ' ■* 3 •• ■ " 

The geographical 

few hundred miles t „ r _ 

sheltered spots where flying craft could take refuge or refill 
their fuel tanks. 

Commercial Aspects 


It w-ili be asked, ** Is there i 
question is almost impossible ti 
— is for thinking tl • " 


lything in it ? " Though this 
The success of^ch^a'servire 


To this, however, must be added a proportion of the present 
mail between U. S. A. and our antipodean colonies. Though 
the exact figures for this are not available, it would appear 
from a perusal of the Postmaster-General's report to be not 
much le — * u — nrn • *• " •> *- 


„ _y from u 

If we allot 100 tons of this to the aerial route in each direction, 
we would have 500 tons from Australia and New Zealand, to 
Great Britain and U. S. A. and 700 tons into the common- 
wealth via the Pacific. 

This gives a working idea of how much mail matter would 
* * ’"ed — about fifteen tons per week from the ’ 

ac ten tons per week to the States. To keep 
towever, we will consider that there are only- 
direction. To carry this, three flying boats, 
carrying three tons, — — *- * — “ 


United States, st 


each capable of cai 
be required weekly. 


Ii direction v 


— e argument so far has been to show whether there 
would be any quantity of mails to early; it seems a fair as- 
sumption that there would, and that passenger-carrying as a 
feature necessary to make the service pay can therefore be 
ignored — though, as a matter of interest, an indication of pos- 
sible fares is given later. 
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This table shows plainly thi__ „ 

hitherto almost commercially impossible oi 

taken, can be speedily and comfortably carried o— ... „ - 

hours, or at most in a few days. This fact has a distinct busi- 


to be done, other 
consider mails and passengers apart, since" it is likely that 
mails will be regularly carried by air before passengers. 

The weight of moil matter, according to the annual report 
of the Postmaster-General, carried inwards and outwards be- 
tween Great Britain and Australia and New Zealand for the 
lost ore-war year was approximately 4,000 tons, rather more 
— outward from the United Kingdom 
inward to the United Kingdom. 

reached in five or 

rope and the Malay Peninsula or via 

U. S. A. and Honolulu, and that the competing routes would 
share half the available traffic — that is to say, one half of the 
total traffic would be sent by one route and the other half by 

total out and home, would possibly be available 'during the 

One must not assume, however, that the whole of the public 
who correspond with Australia and New Zealand would sud- 
denly avail themselves of this new form of mail service; prob- 
ably only one half of the mail — i. e., that comprising news- 
papers, business letters, and samples — would at first be ear- 
ned. Upon this the assumption is made that the mail to Great 
Britain via U. S. A. would be about 400 tons, while the mail 
in the reverse direction would be about 600 tons per annum. 


days and 

modified by recent experience with machines built since the 
war, indicate that the all in cost of running a flying boot after 
the war, as a commercial proposition, should not exceed Is. 6d. 
per mile— -this figure including fuel, repairs, insurance, depre- 
ciation, pilots, office expense, and all maintenance chaiges. 
This would give the actual cost of flying a machine from 
Sydney to San Francisco as about £500. 

Dividing the journey into stages, we can gain a rough ap- 
proximation of the postal rates necessary to make a piofit. 
Sydney, Brisbane, Mayborough, New Caledonia, New Hebrides 
-_a vi/.a . tween Fiji and Hawaii, 


1 Fiji, l'/id. a 


m Fiji a 

; Hawaii and San Francisco, 4'/-d. ... _ 

er, if the payment for letters and parcels between 
d San Francisco averaged only 2d. an ounee, and I 
;re carried per trip, the receipts per trip would am 


... — 1 depend, of course, largely upon tl— 

>f passengers; it might eventually be £20-£30 between Sydney 
e have glancei 


itulate s 


lures, let u 
from the es 

First, the United States of America would be only some 
2’/ 2 days from Australia, that is, a saving of nearly three 
weeks on the single journey. In addition to this, there would 
be a three times a w-eek service; this would be a point of in- 
terest to the business men of U. S. A. and Australia. There 
are, however, others who would find out the advantages of 
such a service— namely, those who inhabit, or have to deni with, 
the coast towns and island groups along or near to the track 
of the flying boat. 

The general line of the proposed service would be from 
Sydney to Fiji via Brisbane, Mayborough, the outliers of the 
New Caledonia group, and New Hebrides; thence via Samoa, 
Manahiki, Malden, Fanning and Palmyra Islands to Honolulu. 
From Honolulu to San Francisco the route would be pretty 
well direct unless a favorable wind is found to exist making 
it worth while to deviate from the straight path. This ques- 
tion of deviation to obtain favorable winds is one which has 
yet to be scientifically investigated, and need not be discussed 

Refuges 

Though the radius of action of a flying boat such as would 
be used on this service would be 500 to 600 miles, it ;s a 
necessary provision that a refuge of some kind should be 
provided every 200 miles or so, at which fuel and stores could 
be replenished, and shelter provided in bad weather. This 
necessity creates a tendency to locate the route from one island 
to the next, where such islands can be found at convenient in- 
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right places, and it is therefore necessary to supplement the 
natural resting and refilling points by artificial ones. 

These would take the form of small depot ships of 150 to 
200 tons, placed where wanted and kept in their position by 
astronomical observation. There would be a chain of them 
between Honolulu and San Francisco, while a few more would 
be required between Fanning Island and Honolulu, and pos- 
’*-• * — =- •*-- °-- J functions 



Important point in ocean flying 
This is not because Hying boats 
They certainly can, and in point i 
the North Sea by night and day in 
the last three years. It is far less 
that matter than the condi don of t 
would therefore have to keep an ince 
out in order that pilots might be wi 


the weather. 

... bad weather. 

of fact they have been flying 
•• kinds of weather for 


country flights under favorable climatic conditions, subject to 
errors’of a weather forecaster and without assuming any re- 
sponsibility for accuracy, the meteorological oflicer of the in- 
formation group, Air Service, U. S. A., will from the weather 
map reports and in consultation with the officials of the United 
States Weather Bureau attempt to forecast weather for flying 
in any part of the United States for thirty hours in advance of 
noon each day for the aviator making a request and stating 
points of intended flight,” the announcement says. 

"The result of this experiment may determine the value of an 
aerial meteorological service and warrant its organization as the 
cross-country flying increases and aircraft become more gener- 
ally use for the transportation of passengers, moil and mer- 
chandise. Aviators making a flight following the prediction of 
the meteorological officer are requested to advise him as soon 
as possible of the accuracy of the report.” 


The depot ships 
teorological look- 


Commercial Aviation 




u sting booklet entitled Commercial Aviation 

of the ’conditions and Its Relation to the Community has just been issued by the 
United Aircraft Engineering Corp. of New York, for the pur- 
pose of acquainting the public with the present status of 
commercial aviation and its future possibilities. 

Considerable space is given to airdrome construction and the 
illustrations of various types of landing fields are especially 
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g machine is not yet 

, d to descend. When 

one of these forced descents has to be made it is always more 
comfortable for pilot and passengers and less exacting upon 
the machine if the surface of the sea is tolerably smooth. In 
short, to descend into the sea during a heavy storm will always 
be avoided if possible, until the day when the size of the 
machines makes them contemptuous of surface conditions. 

These chains of look-outs along the route, each supplied 
with meteorological instruments and fitted with wireless teleg- 


endurance, landing, load, altitude, safety, cost, cost o 
tion, performance, etc. 

While it was originally intended that the distribution of 
these booklets would be very limited, it is now possible for 
all those interested in commercial aviation to secure a copy 
until the present supply is exhausted. Requests should be made 
to the Engineering Department of the United Aircraft Engi- 
neering Corp., 52 Vanderbilt Ave., New York. 




Let us look once more at the business features of the propo- 
sition, which can be shortly summed up as follows: 



Though this article has not dealt with the matter of inter- 
island and local services, there is a large scope for such serv- 
ices among certain groups. These local routes would be main- 
tained by smaller boats carrying from eight to ten passengers. 

Their capital cost would be about £4.000 apiece, while the cost 
of tl»e permanent way would probably not exceed £15-£20 a 


Weather Reports Available 

Civilian aviators contemplating long cross-country flights in 
any part of the United States may now wire Washington to 
find out what sort of weather they are likely to encounter, ac- 
cording to an announcement made by the Director of Air Ser- 
vice. This action is one of the first which implies recognition 
of the great part aviation is to play in commerce of the future. 

“To assist aviators as far as possible to make their eross- 


Navy Sells Seaplanes 

The sale of 265 Navy seaplanes has been authorized by Sec- 
retary Daniels, it was announced Aug. 2 by Acting Secretary 
of the Navy F. D. Roosevelt. 

Mr. Roosevelt said that the sale of these machines will give 
commercial airplane transportation companies an opportunity 
to buy high-speed machines of large carrying capacity ready 
for immediate delivery. He said that a number of such routes 
are already in operation or contemplated in the near future, 
such os from New York to Atlantic City, San Pedro to Santa 
Catalina, Key West to Havana, Chicago to Milwaukee and 
other lake cities, and a projected route to the Bermuda Islands. 

The sale will include 83 HS-2L pusher flying boats, each 
with a 330 hp. Liberty ; also 72 H-16 and F-5 twin-tractor fly- 
ing boats, eaeh with two 330 hp. Liberty engines. 

The Bureau of Supplies and Accounts, salvage and sale 
section, will issue complete schedules of the sale, giving the 
characteristics of all the machines to be sold, their location, 
appraised value, specifications and terms. 


Balloon Base, in New Jersey 

A commission of Air Service officers recently inspected vari- 
ous tracts of lands in the vicinity of Lewistown, N. J-, with 
a view to choosing a site for the central balloon and airship 
establishment the lighter-than-air branches of the Army and 
Navy Air Services propose jointly to create on the Atlantic 

seaboard. 

The Naval Air Service has already settled on the location 
of a huge hangar for rigid airships uear Lakehurst, N. J. ; this 
will be 800 ft. long, 265 ft. wide and 174 ft. high, and hold 
either one 10,000,000 cu. ft. airship and two smaller ones, or 
two 5,000,000 cu. ft. vessels side by side. This airship station 
will lie part of the proposed lighter-than-air establishment, 
which will cover several hundred acres of land, and include, 
beside smaller hangars and fields for Army airships, repair 
shops, gas plants and barracks; a school in which balloon 
students will be instructed in the operation of all types of 
lighter-than-air craft. 
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The Aeromarine Flying School 

SEPTEMBER 1 

ddition to actual flying instruction. 8 ' 8 ** 

Water Flying a Specialty 

1J The instructors of the Aeromarine Flying School have been selected from the most experi- 
enced pilots of the country. 

*1 The training machines are maintained in perfect condition by the factory of the Aero- 
marine Plane and Motor Company, manufacturers to the United States Army and Navy, 
q The Aeromarine Flying School is located on Raritan Bay, one hour from New York City. 

C. J. Zimmermann, Chief Test Pilot, Aeromarine Plane and Motor Company, Keyport, N. J. 

Aeromarine Plane and Motor Company 
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NAVY DEPARTMENT. 

bureau of steam engineering. 


Gentlemen: 


MAY 24 1919 


The bureau desires to express its appreo- 
iation or the splendid co-opcration recently ex- 
hibited by your organization when you were called 
upon to build, in the period between 4 P.M. Satur- 
day lfey loth, and 7 P.M. Monday, May 12th, twelve 
lO ft. propellers for installation on the HC-1 
HC-3 and HC-4- flying boats in their flight from 
newfound] and . 


The very successful manner in whioh you 
complied with this difficult request established 
a record of which you may well be proud. 



Very respeotfully, 

Engios er -in-Chi ef , USH . 
Chief of Bureau. 


Aaerioan Propeller & Mfg. Co., 
Baltimore'! Ud. 
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AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 
They are the product of skilled 



Latest types are now available 


Sturtevant Model 5A— 4J^ 


59, will interest you 



B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 
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contractors to tbe Army, 
Navyand-AirMailvServicc 
L WT- Engineering co ,inc, 

• College Point- -Nero -York.- 


Merchants Fire Assurance Corporation 
of New York 


AVIATION DEPARTMENT 


Is now issuing policies covering the following hazards to aircraft: 

1. Fire and Transportation 

2. Collision (damage sustained by the plane itself) 

3. Property Damage (d amage to property of others) 

We should be glad to discuss with those interested the various phases of insurance on Aircraft. 

MERCHANTS FIRE ASSURANCE CORPORATION OF NEW YORK 
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F LEXIBILITY and versatility, resulting from combined stability and strength, commend Boeing Sea- 
planes to professional pilots and to sportsmen of the air. Ability to stand up under the most gruell- 
ing tests and day-in, day-out service.'the result of perfected materials and refined craftsmanship, assure 
safety to the most daring. The greatest spruce-producing country in the world, surrounding the place 
of Boeing manufacture, gives its best wood to Boeing aircraft. Boeine Seaplanes combine svmmetric and 
asymmetric stability to a degree never hitherto attained. May we address you a personal letter ? 

BOEING AIRPLANE COMPANY, Seattle, U. S. A. 


EOEfWP *S'&saplaine& 



a counterbalanced aviation 
crankshaft .... 


Patented July 10 th, 10 IT 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have .hipped 40,037 Aviation Crankehafte to January 10, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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“FLY A ‘BELLANCA’ AND KEEP THE ‘UP’ OUT OF ‘UPKEEP’”! 


^ HIGHEST SAFETY FACTORS] 


P"l 

1 1 

1 1 

III/* 


TWO-SEATER BIPLANE 


LOWEST UPKEEP COST 


FOR SPORT! FOR PLEASURE!! FOR PROFIT!!! 

$3,500 F. O. B. FACTORY SIDING, HAGERSTOWN, MD. 


MARYLAND PRESSED STEEL CO. (Aircraft Dept.) 

Sales Manager, HARRY E. TUDOR 299 Madison Ave., N. Y. City 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome - Turney Radiator Company 
Rome, N. Y„ U. S. A. 




96 


AVIATION 


Angnal 15, 1919 


AVIATION 


97 



Castor Oil 


Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

‘^founded 18S? 

TIw Oldest and larges Manufadurers 
of Castor Oil in the United States 
120 BROADWAY ' - - NEW YORK 



FUEL LEVEL 
GAGES 

This cut shows our 

M o d c I Gage 

which is standard on 
practically all type 
of military training 
machines. 




Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 


t 


HPECLAI. TYPES DESIGNED 
FOB YOnt ESPECIAL NEEDS 

BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 


SPRUCE LUMBER 

for 

Airplane Construction 

F OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 


W e solicit your inquiries 


MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 
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A Dependable Source Specializing on 

AIRCRAFT 

PRECISION SCREW 
MACHINE PRODUCTS 

Preferably parts of Nickel and 
Alloy Steels machined from 
Bar Stock, held to close toler- 
ances, hardened and ground. 

A character of work where ac- 
curacy and quality are the de- 
termining factors. 

Permit us to quote you on 
your requirements. 

ERIE SPECIALTY CO. 

Erie, Pa. 

New York Office, 8 Weet 40th St. 




VIATION 


August IS, 1919 


Quality Instruments For Airplanes 

Indicating Dial Type Thermometers for 
circulating oil and water. 

T*l^\ Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 

T«»ot mark Oil Pressure Gauges 

Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-no describes our Airplane Instruments. 



Aluminum Company of America 

General Sale. Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 

Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 

■Iso 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

■Iso 

Litot Aluminum Solders and Flux 

CANADA 

Northern Aluminum Co., Ltd., Toronto 
ENGLAND 

Northern Aluminium Co, Ltd., London 
LATIN AMERICA 

Aluminum Co. of South America, Pittsburgh, Pa. 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating,with a 


SPEED COUNTER 



Simply hold the Vccder against revolving propeller shaft: apply 
slight pressure the moment you start tuning; release pressure when 
minute is up. Clutch starts or stops recording mec h a n is m in* 
stoutly, giving accurate readings without use of stop-watch. 

Price. $3.00. 

TJSStiS 

The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


LEARN TO FLY 

old established school, under an instructor who has 

AMERICAN ACES 


Army Training Planes Used. 
IV e Build Our Machines. 

PRINCETON FLYING CLUB. Princeton. N. J. 
WEST VIRGINIA AIRCRAFT CO, Wheeling. W.Va. 
DAYTONA FLYING CLUB (Winter). Daytona, Fla. 


D’Orcy’s Airship Manual 

" A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets .” — New 
York Tribune, June 8 , 1918 . 

$4.00 

THE GARDNER-MOFFAT CO., INC. 

22 East 17th Street New York 
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P10NEXR AIRCRAFT COMPASS 




New York Flying School 

A LIMITED NUMBER 

S e l e ct Students ^ 

EV V ERY ln BR^NOT U of n aeronau™ca?fro" y groun n d n mecSinnict 
dudtdin the c"' W '' h m ” n h " " 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries 

DOEHLER DIE- CASTING COt 


ENGINEERS 

Airdromes — Fields, Equipment, Operation. 
Aircraft — Design, Construction. 

Aerial Transportation. 

United Aircraft Engineering Corporation 

52 Vanderbilt Avenue 
New York 
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AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

WITTEMANN- LEWIS AIRCRAFT COMPANY, Inc. 

BUILDERS SINCE 1906 


“EMAILLITE” 

Five Dollars a Gallon 

The Premier French " Cellulose Acetate ” 
Airplane Dope 
Manufactured by the 

American Emaillite Company 

549 West Washington Street, Chicago, Illinois. 



For Your Flying 
■* — Boats Use 

Upward of S.OOO^alloiu 
Waterproc ' ' * 


dinand & Co. 


Grand Rapids Vapor Kilns 


e used by these aircraft 


with absolute 


GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 


Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1912 


213 Lyon St., Grand Rapids, Michigan 


Contractors to United States Government 


CAPITAL JIGS 

INTERNAL CTAMDITjrC TOOLS 
GRINDER MMliriUd DIES 


:e right sad perform their functions properly 
hence we have equipped onr new plant to turn ont work 
of the highest quality. We offer our facilities to yon 
and trust we may be of service. 

Will you give UJ a trial f 

Lansing Stamping & Tool Co. 

Lansing. Michigan 


— ^* 

AIRCRAFT WIRE 

STRAND AND CORD. THIMBLES 

JOHN A. ROEBLING'S SONS 
COMPANY 

TRENTON. NEW JERSEY 



Classified Advertising 


.E — I nispnnn-SuIxa 10C> hj>„ four c^llnder.^airplanc^n^tne. 
ADVERTISING In Aviation and Aeronautical Engl- 
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Flottorp Manufacturing Co 100 

Foxboro Co., The 98 

Fox Machine Co 96 

G 

Grand Rapids Veneer Works 100 


Johns-Manville Co., H. W 97 

Johnson Mfg. Co., Arthur 97 

It 

L-W-F Engineering Co., Ine 93 

Lansing Stamping & Tool Co 100 


Martin, The Glenn L. Co 62 

Maryland Pressed Steel Co 95 

Merchants’ Fire Assurance Corp. of N. Y 93 

Multnomah Lumber and Box Co 96 

N 

New Departure Mfg. Co 70 

New York Flying School 99 

Norma Company of America 68 

P 

Park Drop Forge Co 94 

Pioneer Instrument Co 99 

Princeton Flying Club 98 

R 

Roebling’s Sons Co., John A 100 

Rolls-Royce, Ltd 64 

S 

Stone Propeller Co 99 

Sturtevant Co., The B. F 92 

T 

Thomas-Morse Aircraft Corp 65 

U 

United Aircraft Engineering Corp 99 

U. S. Aero Exchange 99 

U. S. Rubber Co 104 

V 

Veeder Manufacturing Co 98 

W 

Wakefield and Co., C. C 66 

West Virginia Aircraft Co 98 

Wittemann-Lewis Aircraft Co 100 

Wyman-Gordon Co 69 

Z 

Zenith Carburetor Co 99 
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Keeping Up With Aeronautics 

A COMPARATIVELY new science, suddenly developed 
beyond its years, such as aeronautics, that gives promise 
of almost unlimited commercial worth, is interesting from 
two points of view. 

The designers and constructors, the creators, the builders, the 
critics — the workers and the masters of aeronautics — may be 
pardoned if to them this field seems chiefly technical. For them 
is intended Aviation and Aeronautical Engineering, now 
in its fourth year, the technical aeronautical authority. 

But there is another angle. 

A science that has given rise to an industry — a fast-growing in- 
dustry — has as well news. And happenings in the aeronautical 
world arc as worthy of record as new data. 

In the news of the industry is found the commercial application 
of its technical development. This news is not merely the scale 
whereon technical aeronautics may measure material results, 
but forms as well the angle most easily understandable to the lay- 
man and the enthusiast. 

To present the news of aeronautics with an accuracy and a 
promptness to rival the authority of this publication in matters 
technical is the purpose of AIRCRAFT JOURNAL. 

Does not this angle also interest you? 

» AIRCRAFT JOURNAL - — 



Surgery by Aeroplane 

IT was once the exceptional surgeon 
-*-who made his rounds by automobile. 
What about visiting patients by aero- 
plane ? 

Not a bad idea, according to Dr. F. A. 
Brewster, of Beaver City, Nebraska. 
Called to Herndon, Kansas, to perform 
an operation. Dr. Brewster covered fifty- 
five miles in fifty minutes, reached his 
patient, operated, and returned in an- 
other hour to his home. He had Curtiss 
service. His is one of a number of ex- 
periences showing how the air road is 
the road to patient when time-saving is 
necessity. 

There is a splendid opportunity for dealers to become iden- 
tified with this profitable industry. Get in on the ground 
floor by writing for our sales plan for your territory. 

CURTISS AEROPLANE MOTOR CORPORATION 
Sales Offices : 5? VANDERBILT AVENUE, NEW YORK 
CURTISS ENGINEERING CORPORATION, Garden City. L. I. 
THE BURGESS COMPANY, Marblehead. Mass. 



United 

States 

Tires 

Are Good Tires 


